Phthalate ester effects on rat Sertoli cell function in vitro: effects of phthalate side chain and age of animal.
Mono(2-ethylhexyl) phthalate (MEHP), the active metabolite of the testicular toxicant di(2-ethylhexyl) phthalate, inhibits FSH-stimulated rat Sertoli cell cAMP accumulation, stimulates basal lactate production, and decreases intracellular ATP levels in vitro. Dibutyl phthalate and dipentyl phthalate but not diethyldimethyl or dipropyl are also age-dependent testicular toxicants in vivo. We therefore examined the effect of animal age and phthalate monoester on the Sertoli cell FSH-stimulated cAMP accumulation, lactate secretion, and ATP levels in order to determine if these effects are part of the mechanism of action of phthalate esters in vivo. MEHP, monobutyl and monopentyl phthalates but not the monoethyl, monomethyl, or monopropyl phthalates inhibited FSH-stimulated cAMP accumulation, a segregation which matches the in vivo toxicity potential of these agents. MEHP and monopentyl, but not monobutyl phthalates, also stimulated Sertoli cell lactate secretion. The effect of the active phthalates on FSH-stimulated cAMP accumulation and lactate secretion is not dependent on age of animal over a range of 13-80 days, suggesting that the age-related toxicity in vivo may be related to differences in metabolism and disposition rather than tissue sensitivity. Since the ED50 of MEHP inhibition of cAMP accumulation and lactate secretion is similar, these two effects may be related to a common initial effect of the active phthalates. Inhibition of intracellular ATP levels is specific for MEHP and is lost with age (greater than 28 days of age) and thus is not likely to be an essential part of the in vivo mechanism of action of phthalate diesters.